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Negative particle and neutral pion spectra from ultrarelativistic heavy ion collisions at CERN show a markedly enhanced low transverse momentum component when compared to corresponding minimum bias proton-proton spectra [1 -3] . This "soft pion" puzzle has been much discussed in the literature. One suggestion has been that the hadronic gas would cool by collective expansion [4] , but more detailed considerations of the hydrodynamics found too small an effect [5] . The decay of excited baryons gives low momentum pions [6] , and this mechanism may well account for the soft pions in situations where the baryon density is high, such as near target rapidity, or at the lower energies of Alternating Gradient Synchrotron experiments [7] . For Super Proton Synchrotron energies, on the other hand, there are probably not enough baryons in the central region to account for the data [8] . We note that Sollfrank et al. [9] reach the opposite conclusion. We also mention the possibility that soft pion interactions witEin hot, dense matter affect the dispersion relation and the momentum distribution in the final state [10] . Finally, several authors [11, 12] [13, 14] , and the rapidity distributions are too narrow by a factor of 2.
In this work, we shall seek a more detailed picture of the hadronic evolution of the collision to see whether the assumptions of Kataja [19, 20] and infiuence the evolution of the system. Exclusion of the baryons is probably justified for the midrapidity range considered here. The heavy mesons omitted are mainly p's, which will decay rapidly. We therefore consider the evolution of the pions only with an effective average hadronization, or "pionization, " time w& for the system which is + 1 -3 fm/c larger than the actual hadronization time.
Some further model assumptions are needed to specify the initial conditions for Eq. (1). We shall suppose a Bjorken-like picture is applicable [21] ,and take the initial distribution of pions to be given by
dybdr, 'dy dp, ' X [f3f4flf2 flf2f3f4 (1) where de;=d k/[( m. ) 22E;], E, =(p~+m,~T~is . the X 0(hy~/2+yl, )8(hy& /2 yI, )-X f" dz'po(r J +z' ), (2) as a function of rapidity y, transverse momentum p~= m1 -m", longitudinal position z=70 sinhyb, and transverse position r j . Here, 7 p is the effective pionization time, while JV is a normalization constant that follows from the total particle number, and pp is the empirical projectile baryon density [22] . The initial state of the calculation is defined on the hyperbola t, -z; =(ro ), i.e. , a given particle i only begins to participate in the evolution of the system at the laboratory frame time t, =~& coshyb.
In pp collisions the effect of Bose statistics is not expected to be significant because the small size of the source means that there will be too few collisions to even partially thermalize the system. We choose to fix the initial momentum distribution (i.e. , /3 and b, yb) from the minimum bias pp pt spectrum [1, 23] below -1 GeV/c [24] , and the pp rapidity distribution [25] . Resulting values of P '=135 MeV and by& =3.6 in Eq. (2) describe these experimental pp data well. We note that even locally the initial distribution is not necessarily in equilibrium because the particle density is arbitrary; in particular, the form of the local momentum distribution merely provides a good fit to the pp data and, strictly speaking, P ' may not be identified with a physical temperature.
In Fig.   1(a) , the dashed line shows the initial (t=ro ) rapidity distribution, including a factor of -, to account for the pion degeneracy. The dashed line in Fig. 1(b We first show the results of the calculation for~~= 7
fm/c, which give our best fit. The solid line in Fig. 1(a) shows the rapidity distribution at final time tf =29 fm/c from an evolution of a system with the initial conditions
given by the dashed curve. The circles are the experimental AB data of NA35 [1] and the solid line has been subjected to the NA35 software cuts (~p &,b~) 0. 1 GeV/c and 0. 5&yl, b &4.5). We see that the rapidity distribution has narrowed slightly relative to the input distribution to a full width at half maximum of AyFwHM =3.4
An effect in this direction is also seen in the heavy ion data relative to the pp data [1] . The solid line in Fig. 1(b) shows the corresponding transverse momentum distribution together with the experimental AB data [1] To see the sensitivity to~~we show in Fig. 2 
